connected to one end of a capillary and used as the sampling inlet end. Protein samples are electromigrated into the hollow fiber from a sample vial. Since the protein ions can not pass through the wall of the hollow fiber, protein ions are concentrated in the hollow fiber. This method can simply improve the concentration sensitivity by 1000-fold. 12 On the other hand, since the hollow fiber permits only small ions to pass through, it could be used for the separation of small ions from large molecules, such as proteins. 1 In this paper, we report on the direct sampling and CE determinations of small anions from complex biological samples and environmental samples with the hollow fiber inlet end. This method does not require any sample pretreatment, such as filtration, but allows the separation of small ions from large molecules and suspended micro particulate matter in samples.
Experimental

Capillary electrophoresis instrumentation
The CE instrument was similar to that used in our previous work. 13 A high-voltage power supply (Matsusada Precision Inc., Japan) provided injection and separation voltages. A UV absorbance detector (CE-970, Japan Spectroscopic Co. LTD) was used for indirect UV detection at 372 nm. An untreated fused silica capillary with 50 µm i.d. and 360 µm o.d. (Polymicro Tech.) was used as a separation capillary. Its total length was 70 cm, and the length from the inlet end to the detector was 50 cm. The capillary was rinsed sequentially with 1 M NaOH, water, and electrolyte buffer solution for 30 min before use.
Preparation of a hollow fiber inlet end of the capillary
About 1 cm of one end of the capillary, which was closed by heating in a flame, was first immersed into a HF solution for 1.5 h. The outer diameter of the etched capillary was about 120 µm. Then, after cutting off about 0.5 cm from the closed end, Spectrum Medical Industries, Inc. Los Angeles, CA, USA) as shown in Fig. 1 . Contact parts of the capillary and the fiber were fixed by epoxy resin. Another end of the hollow fiber was immersed into a small hole of a plastic cell (1 cm × 1 cm × 4 cm), and further fixed in the hole by epoxy resin. A holder was used for holding and fixing the hollow fiber-capillary-plastic cell ( Fig. 1) . The length of the hollow fiber in plastic cell was about 2 mm.
Sample injection and CE procedures
In the sample injection, the sample solution was added into the plastic cell with a pipette tube, and electrolyte buffer was added into the buffer vial. An injection voltage of 10 kV was applied between the plastic cell and the other end of the capillary (in an electrolyte buffer vial). The injection time was 5 s. Then, the sample solution in the plastic cell was replaced with electrolyte buffer, and the electrode in the plastic cell was moved out to the buffer vial. A separation voltage of 20 kV was applied across the two buffer vials at the two ends of the capillary for carrying out CE separation.
Reagents and samples
All solutions were prepared using deionized water. All chemicals were of reagent grade and were used as received from Wako Chem. (Japan). The electrolyte buffer for the indirect UV detection was the same as that described in the literature 11 It contained 6 mM sodium chromate, 3.2 × 10 -5 M cetyltrimethylammonium bromide (CTAB), and 3 mM boric acid, and was prepared daily from individual stock solutions: 600, 50 (5% V/V acetonitrile), and 100 mM, respectively. The pH was adjusted to 8.0 by the addition of a 100 mM sodium borate solution. Both inorganic and organic anion stock solutions of 10000 ppm were prepared from the corresponding sodium salts. Mixture solutions of multi-anion were prepared from these stock solutions. All real samples were introduced into the plastic cell without any prior treatment. However, milk samples were diluted to 1:100 with water. A river-water sample was taken from Hinogawa River at Nanjyou in Fukui of Japan. Milk was bought from a supermarket in Fukui-city of Japan. Figure 2 shows an electropherogram of an 8-anion mixture of standard solutions with an electrokinetic injection method through a hollow fiber. The concentrations of the anions were 15 ppm. Therefore, the injection and CE detection of the anions on the level of ppm are possible with the present CE method. The electropherogram of the anions was completely the same as that obtained in a conventional CE experiment, where the sample was directly injected from one end of the capillary. This is because the cutoff molecular weight of the hollow fiber is 18000; the small anions used in this experiments could completely pass through the wall of the hollow fiber during the electrokinetic injection. The method was then applied to the CE detection of anions in river water. Figure 3 shows two continuous CE runs after the direct injection of a river water sample. Chloride and sulfate anions were detected in the river water. An unknown broad peak (peak 3) was observed. Usually, a simple pretreatment of a sample, such as filtration of the river water, is at least required before the conventional CE analysis. However, the present hollow fiber sampling inlet end does not require it. Figure 4 -A shows an example of the electropherogram of a fresh-milk sample. Chloride anion, citrate anion, and HPO4 2- were detected in the 1:100 diluted fresh-milk sample (milk samples with dilution ratio of 1:10, or even without dilution, could also be used in the experiments. However, peak broadening due to the high concentration was observed. Hence, a milk sample with dilution ratio of 1:100 was used here). , citrate, succinate, HPO4 2-, HCO3 -, acetate, and benzoate, respectively. Fig. 3 Electropherograms of 2 continuous runs of a river-water sample. Peaks 1 and 2 were Cl -and SO4 2-, respectively. Peak 3 was not identified. The sample was from Hinogawa River at Nanjyou in Fukui of Japan.
Results and Discussions
HCO3
-appeared. This suggests that some of the organic compounds had been transferred into HCO3 -. In addition to HCO3 -, an unknown peak (peak 5) was also observed in Fig.  4 -B. When the milk was stored for 10 days at room temperature, the peak height of HCO3 -was increased. This indicates that more organic compounds had been transformed into HCO3 -. The peak height of HPO4 2-is also increased in Fig.  4 -C, compared with that in Fig. 4-A and Fig. 4-B . This suggests that a part of the organic-phosphor had been transformed into phosphate. In addition, several unknown peaks (peak 5 -7) were detected, suggesting that new anions were produced.
Since the amount of organic-chlorine was much less than organic-carbon in the milk sample, it was supposed that little change occurred in the concentration of Cl -during the storing process. The relationship between the peak-height ratios of HCO3 -to Cl -and the storage period is shown in Fig. 5 . It is obvious that the peak height of HCO3 -increased remarkably after 4 days at room temperature. This indicated that the amount of organic compounds transformed into HCO3 -increased remarkably after 4 days. This period corresponded to the recommended drinking period by the milk maker. On the other hand, when the milk was bubbled with Ar gas for 30 min, the peak of HCO3 -had not appeared, even after 12 days at room temperature. Therefore, the HCO3 -might have been produced by the oxidation of organic compounds in the milk by dissolved oxygen. On the other hand, when the milk was stored in a refrigerator at 4˚C, the peak of HCO3 -was observed after 12 days. This suggests that the oxidation of organic compounds by dissolved oxygen was greatly decelerated at low temperature. Figures 4 and 5 suggest that the present method may be used for studying the change of small ions in milk and the quality monitoring during the milk storage process.
In conclusion, this method is simple and easily prepared. It is useful for CE determinations of small ions in complex samples, such as biological and environmental samples. , and HCO3 -, respectively. Peaks 5 -7 were not identified. The CE results were obtained on the first day (A), fifth day (B) and tenth day (C) after the milk was bought. The milk sample was stored at room temperature in this experiment. 
